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$\phi(t, x, y, z)$ $\eta(t,x$ ,
1 1787 $\mathrm{C}\mathrm{h}\mathrm{l}\mathrm{a}\mathrm{d}\mathrm{n}\mathrm{i}[9]$
$\mathrm{R}\mathrm{o}\mathrm{s}\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}[47]$
993 1997 98-109 98
$\phi(t,x,y, z)=\sum_{\prime,l}\phi i(t)\psi_{i}(X, y)H_{i}(z)$ , $H_{i}(Z)=\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}\kappa id\cosh\kappa_{i}(Z+d)$ (1)
$\eta(t, x, y)=\sum_{i}\eta_{i}(t)\psi i(_{X,y})$ (2)
$\psi_{i}$ ( $S$)




$T$ $=$ $\frac{1}{2}\int_{V}(\nabla\phi)^{2}dV=\frac{1}{2}\rho sa_{m}n\dot{\eta}m\dot{\eta}_{n}$ (4)
$V$ $=$ $- \rho\int_{V}dV(-g+gz)z=\frac{1}{2}\rho s(g-gz)\eta_{n}2$ (5)




$=$ $L/\rho S=(T-V-Vc)/\rho S$
$=$ $\frac{1}{2}a_{n}(\dot{\eta}_{nn}^{2}-\omega\eta n)222\frac{1}{2}\dot{\eta}_{m}\dot{\eta}n-\frac{1}{2}+\frac{1}{2}gz\eta nm+\hat{a}n$ \^u$n\eta_{m}\eta_{\hslash}$ (7)
$g_{z}=4a0\mathrm{c}\circ \mathrm{s}2\omega t$
$a_{mn}$ $=$ $a_{n}\delta_{mn}+\hat{a}_{mn}$ , $a_{n}=(\kappa_{n}\tanh\kappa nd)-1$ , (8)
n $=$ $\frac{\gamma}{\rho}\kappa_{nn}^{2}\delta_{m}+\hat{C}_{mn}$ , (9)




$\eta_{n}(t)$ $=$ $\epsilon a_{i}r_{1n}^{1}E+\epsilon^{2}a_{\dot{i}(r_{2n}E}22+r_{0n}^{2})+\epsilon^{3}a_{i}(r^{3}3nE^{3}+r_{1n}^{3}E)+O(\epsilon^{4})+\mathrm{c}.\mathrm{c}$. (11)
$E$ $=$ $\mathrm{e}^{-i\omega t}$ , $7_{1n}^{*=\frac{1}{2}}1(pn+iqn)$ (12)
99
(\mbox{\boldmath $\omega$}\approx \mbox{\boldmath $\omega$}1) $\tau=\epsilon^{2}\omega t$
$p_{i}$ ,qi 4 [54]
$H(p_{i}, qi)= \sum i=1n[\frac{\beta_{i}}{2}r_{i}^{22}+\frac{A_{0}}{2}(pi-qi2)+\frac{A_{i}}{4}r_{1]+}^{4}.\sum_{i>j}\frac{1}{2}[c_{ij}r_{i}^{2}r_{j}^{2}+DijM_{i}^{2}j]$ (13)
$r_{i}^{2}=p_{i}^{2}+q_{i}^{2}$ $M_{ij}=p_{i}q_{j}-pjq_{i}$ ( )
$A_{0}=a_{0}/(\epsilon^{2}a_{1})$ $\beta_{i}=(1-\omega_{i}^{2}/\omega^{2})/(2\epsilon^{2})$ =
4 [54] [23] – (13)
4 Milae $[38, 39]$ Decent&
Craik [13] 2 6 Miles [38]
$\frac{\partial v_{i}}{\partial t}=-v_{k}\partial_{k}v:-\frac{1}{\rho}\nabla p+\frac{1}{\rho}\frac{\partial}{\partial x_{k}}\sigma’ik^{+}f_{i}$ (14)
(vi: p: \mbox{\boldmath $\sigma$}’: $f_{i}=(-g+g_{z})\delta_{iz}$ : )
$E=T+V+V_{C}$




(15) ( $<\cdot>$ )
$< \frac{d}{dt}E>\neq\frac{d}{dt}<E>$ (17)
d<E>/ [42, 38, 39]





$\frac{d}{d\tau}(p_{i}, q_{i})=(-\frac{\partial}{\partial q_{i}},$ $\frac{\partial}{\partial p_{i}})H-(\frac{\partial}{\partial p_{i}},$ $\frac{\partial}{\partial q_{i}})D$ (18)




[45, 51, 1, $49|$ ( )
$<[X(t’)-X(t)’]2>\infty|t’-t|^{2H}$ , $0<H<1$ (19)
















( ‘\nearrow ‘ $\mathrm{n}$
)
$i(r_{\mathcal{T}}+\alpha r)+Br_{xx}+(\beta+A|r|^{2})r+A_{0^{r^{*}}}=0$ , $A>0,$ $B>0$ (20)
2
sech ( ) Jacobi
$[37, 56]$ umeki [56] (20)
sech [4, 29, 25]
Chen&
Wei [8] 1 (20)
$iu_{\mathcal{T}}+(\beta+A_{0}\cos 2\delta)u+u_{xx}+2|u|^{2}u=iR(u)$ , $R(u)=-(\alpha+A_{0}\sin 2\delta)u$ (21)
1
$u=u_{s}=2\rho \mathrm{e}^{i\phi}\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{h}Z$ (22)
$Z=2\rho(x-\xi)$ , $\phi=\frac{\sigma}{\rho}Z+\delta$ (23)
\xi \rho $\sigma$ , \mbox{\boldmath $\delta$}
$\frac{d\rho}{d\tau}=-2$ ($\alpha+$ $\sin 2\delta$) $\rho$ , $\frac{d\delta}{d\tau}=-\beta-A0\cos 2\delta-4\rho^{2}$ (24)
$\sigma=0$ , $\frac{d\xi}{d\tau}=0$. (25)
([8] ) $\rho$ \mbox{\boldmath $\delta$}
$H( \rho, \delta)=-A_{0\rho}\cos 2\delta-\beta\rho-\frac{4}{3}\rho 3$ (26)
$\frac{d\delta}{d\tau}=\frac{\partial H}{\partial\rho}$ , $\frac{d\rho}{d\tau}=-\frac{\partial H}{\partial\delta}-2\alpha\rho$ (27)
-




‘\nearrow ‘ $=$ $A<0$
[14] [26]




2 ( ) –J
( )
[18, 19, 20, 52] ( )
[17] 3 $300-400\mathrm{H}\mathrm{z}$
$[10, 11]$
[22] 2 $[16, 17]$
$[32, 44]$
$\dot{s}_{i}=-\frac{\partial F}{\partial s_{i}}$ , $\cdot=0,$ $\cdots N-1$ , (28)
$s_{i}$ N $N>>1$ $F(s_{i})$









3 4 $C_{ij}=C(\theta)$ $\theta$
$k_{i}$ $k_{j}$ C




$0$ ( M )
$s_{j}^{2}= \frac{\mu}{M<C(\theta)>}$ , $j=0,$ $\frac{N}{M},$ $\cdots\frac{N(M-1)}{M}$ (31)
$<C( \theta)>=\sum_{j=0^{1}}^{M-}$ $C(\pi j/M)/M$






$F=- \frac{1}{2}(\hat{\mu}-\alpha)\sum is^{2}i+\frac{1}{4}\sum_{ji},\frac{\beta}{\hat{\mu}}cijs_{ij}S22$ (32)
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